J 



Europa* Isches Patentamt 
European Patent Office 
Office europden des brevets 



II, 

© Publication number: 



nun 

0 669 194 A1 



@ 



© Application number: 95102341.5 
(§) Date of filing: 20.02.95 



EUROPEAN PATENT APPLICATION 

© int. OA B29C 33/14, B29C 45/14 



® Priority: 25.02.94 JP 27788/94 


© Applicant: Sumitomo Bakelite Company 




Limited 


@ Date of publication of application: 


Tennoz Parkside Bldg., 


30.08.95 Bulletin 95/35 


5-8 Higashi-Shinagawa 2-chome 


® Designated Contracting States: 


Shlnagawa-ku, 


Tokyo 140 (JP) 


DE FR GB 






© Inventor: Nakagawa, Yujl 




401-113, Ozato Kawakitacho 




Tsu-shi (JP) 




© Representative: Vossius, Volker, Dr. et al 




Dr. Volker Vossius 




Patentanwaltskanzlei - Rechtsanwaitskanzlei 




Holbeinstrasse 5 




D-81679 Munchen (DE) 



® Method of and mold for molding product having insert 



© There is disclosed a mold for molding a box- 
shaped product having metal inserts (5) each having 
a body (51) and leg portions (52) projecting from the 
product. The mold includes a pair of mold halves 
(1,2), and a core (4) for placing the inserts thereon in 
such a manner that the body of the insert slightly 
spaced from the core, and that Ihe body of the insert 
is disposed generally flush with or slightly spaced 
from a surface of one of the mold halves in which a 
cavity is formed. Slide cores (3), received respec- 
tively in grooves (21) in the one mold half (2), for 
movement therealong in directions perpendicular to 
a direction of opening of the two mold halves, and 
each of the slide cores has a cavity portion which is 
to be aligned with the cavity in the one mold half. 
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FIELD OF THE INVENTION AND RELATED ART 
STATEMENT 

This Invention relates to a method of and a 
mold for molding a product having an insert. 5 

In general, the following methods are used for 
molding a product having an insert with leg por- 
tions extending from an inside of the product in 
parallel to a side or peripheral wall of the product: 

(1 ) An insert is seated on a recess preformed in 10 
a mold, which corresponds to the shape of the 
insert, and then the molding is effected ordinary. 

In this case, if the insert has only one leg 
portion, the insert can be easily seated on the 
recess. However, where the insert has a plurality 75 
of leg portions, the insert can not be easily 
seated on the recess. 

(2) A product is molded using an insert without 
leg portion, and then leg portions are welded to 

the insert. The portions of the insert to which the 20 
leg portions are to be welded are exposed in 
advance. In this case, much time and labor are 
required for the welding, and therefore the cost 
is increased. 

(3) An opening is formed in a side wall of a 25 
product so as to allow a sliding movement of a 
slide core, and with this arrangement an insert 

can be easily seated on the position. In this 
case, the shape of the product is limited, and 
therefore the use of the product is also limited. 30 

OBJECT AND SUMMARY OF THE INVENTION 

It is an object of this invention to provide a 
molding method by which a product having an 35 
insert structure with a plurality of leg portions can 
be molded easily and simply at low costs regard- 
less of the shape of the product. 

Another object of the invention is to provide a 
mold for molding such a product. 40 

To this end, according to one aspect of the 
present invention, there is provided a method of 
molding a product including an integral portion of a 
resin having a flat plate-like portion and a periph- 
eral wall portion extending perpendicularly from a 45 
peripheral edge of the flat plate-like portion, the 
product further having at least one insert of metal 
having a body extending generally parallel to the 
flat plate-like portion, and a leg portion projecting 
from the flat plate-like portion in substantially par- 50 
allel to the peripheral wall portion, the method 
comprising the steps: 

setting the insert on one of a pair of mold 
halves, which has a partial cavity in a surface there 
such a manner that the body of the insert is gen- 55 
erally flush with or slightly spaced from the surface 
of the one mold half,, with the body of the insert 
slightly spaced from a core which cooperates with 



the lower mold; 

slidingly moving slide core in a groove formed 
in a portion of the one mold half, which corre- 
sponds to the leg portion of the insert, the slide 
core having a cavity portion corresponding to the 
partial cavity in the one mold half, and pressing the 
leg portion towards the core; 

clamping the other mold half to the one mold 
half and the slide core to define a whole cavity 
therebetween; 

introducing a resin into the whole cavity; 
curing or setting the resin; and 
opening a mold constituted by the pair of mold 
halves and the slide cores, and removing the mol- 
ded product therefrom. 

According to another aspect of the invention, 
there is provided a mold for molding a product 
including an integral portion of a resin having a flat 
plate-like portion and a peripheral wall portion ex- 
tending perpendicularly from a peripheral edge of 
the flat plate-like portion, the product further having 
at least one insert of metal having a body extend- 
ing generally parallel to the flat plate-like portion, 
and a leg portion projecting from the flat plate-like 
portion in substantially parallel to the peripheral 
wall portion, the mold comprising: 

a pair of mold halves one of which has a partial 
cavity formed in a surface thereof and at least one 
groove formed respectively in a portion thereof 
corresponding to the leg portion of the insert, the 
pair of mold halves cooperating with each other to 
define a cavity; 

a core for cooperating with the pair of mold 
halves and for placing the insert thereon in such a 
manner that the body of the insert is slightly 
spaced from the core, and that the body of the 
insert is disposed generally flush with or slightly 
spaced from the surface of the one mold half; 

at least one slide core received in the groove 
in the one mold half for sliding movement therea- 
long in directions perpendicular to a direction of 
opening of the pair of mold halves, the slide core 
having a cavity portion to be aligned with the partial 
cavity in the one mold half; 

a gate for communicating with the cavity, 
through which a resin is introduced into the cavity; 
and 

an ejection pin for removing the product from 
the mold. 

BRIEF DESCRIPTION OF THE DRAWINGS 

Fig. 1 is a cross-sectional view of a mold of an 
embodiment of the invention, with inserts set 
therein; 

Fig. 2 is a top plan view as seen from the line II- 
II of Fig. 1; 
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Fig. 3 is a cross-sectional view of the mold in a 
clamped condition, filled with a resin; 
Rg. 4 is a cross-sectional view of the mold 
undamped condition with the product ejected by 
ejection pins; 

Rg. 5 is a cross-sectional view of the mold in 
which the slide cores and the ejection pins are 
retracted for a subsequent molding operation; 
Rg. 6 is a perspective view of the product; 
Rg. 7 is a top plan view of the product of Rg. 6; 
and 

Rg. 8 is a cross-sectional view taken along the 
line VIII-VIII of Rg. 7. 

DETAILED DESCRIPTION OF THE PREFERRED 
EMBODIMENTS 

As shown in Figs. 1 and 2, a mold according to 
a preferred embodiment of the present invention 
includes a pair of moid halves 1 and 2, four slide 
cores 3, and a core 4. For the sake of description, 
the mold half 1 and the moid half 2 will hereinafter 
be referred to as "upper mold" and "lower mold", 
respectively. This mold is suited for molding a box- 
shaped product 6 (see Figs. 6 to 8) which has 
inserts 5. and is open at one side face thereof 
(bottom face in this embodiment). The term "box- 
shape" means not only a box of a rectangular 
cross-section as illustrated, but also those having a 
circular cross-section, a polygonal cross-section 
and so on. 

The slide cores 3 are slidable relative to the 
lower mold 2, and cooperate with it to form a lower 
mold structure. Each of the slide cores 3 has a 
partial cavity 71 which is to be aligned with a cavity 
7 formed in the lower mold 2. 

The core 4 cooperates with the lower mold 2 to 
form the lower mold structure to define there- 
between the cavity 7. 

The insert 5 is an elongate metal plate. The 
insert 5 includes a body 51 and a leg portion 52 
extending perpendicularly from the body 51, as 
shown in Fig. 2 and 8. In this embodiment, al- 
though the adjoining inserts 5 are connected to- 
gether, they may be separate from each other. 
Further, the number of the inserts 5 is not limited 
to four. It may be one or more. 

The inserts 5 are placed above the core 4 
through spacers, with a gap formed therebetween. 
Grooves 21 are formed in the portions of the lower 
mold 2 corresponding respectively to the leg por- 
tions 52 of the inserts 5. The leg portions 52 can 
be received in the grooves 21, respectively. The 
slide cores 3 are slidably fitted in the grooves 21, 
respectively. In this embodiment, although four 
grooves 21 and hence four slide cores 3 are pro- 
vided, it will readily be appreciated that the number 
of grooves 21 can be changed depending on the 



number of the inserts 5 (the leg portions 52). 

The body 51 of the insert 5 is stepped as best 
shown in Rg. 8. The insert 5 is so disposed that a 
proximal portion of the body 51 thereof is disposed 

5 flush with an upper surface of the lower mold 2 
while its distal portion adjacent to the leg portion 
52 is spaced from the upper surface of the lower 
mold 2. With this arrangement, the proximal portion 
of the body 51 of each insert 5, as well as the leg 

10 portion 52 thereof, are exposed from the product 6, 
and the distal portion of the body 51 of each insert 
5 is embedded in the product 6, as shown in Figs. 
7 and 8. 

A molding operation will now be described. 
is First, in the condition shown in Figs. 1 and 2, 

the upper and lower molds 1 and 2 are clamped 
together, and the slide cores 3 are slidingly moved 
inwardly while pressing the leg portions 52 of. the 
inserts 5, respectively. As a result, the cavity 7 is 

20 completely defined, and also the leg portions 52 of 
the inserts 5 are substantially parallel to the por- 
tions of the cavity 7 corresponding to the periph- 
eral wall of the product 6. 

Then, a resin 8 is introduced into the whole 

25 cavity 7 through a gate 22, as shown in Fig. 3. 

After the resin 8 is cured or set, the upper 
mold 1 is opened. Subsequently, the ejection pins 
41 are extended to remove the molded product 6 
from the lower mold 2, as shown in Fig. 4. 

30 Thereafter, the slide cores 3 are slidably 

moved outwardly in preparation for a subsequent 
molding operation, and the ejection pins 41 are 
retracted. The above process is repeated to there- 
by mold the products continuously. 

35 

Claims 

1. A method of molding a product including an 
integral portion of a resin having a flat plate- 

40 like portion and a peripheral wall portion ex- 

tending perpendicularly from a peripheral edge 
of said fiat plate-like portion, said product fur- 
ther having at least one insert of metal having 
a body extending generally parallel to said flat 

45 plate-like portion, and a leg portion projecting 

from said flat plate-like portion in substantially 
parallel to said peripheral wall portion, said 
method comprising the steps: 

setting said insert on one of a pair of moid 

so halves, which has a partial cavity in a surface 

there such a manner that said body of said 
insert is generally flush with or slightly spaced 
from said surface of said one mold half, with 
said body of said insert slightly spaced from a 

55 core which cooperates with said lower mold; 

slidingly moving slide core in a groove 
formed in a portion of said one mold half, 
which corresponds to said leg portion of said 
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insert, said slide core having a cavity portion 
corresponding to said partial cavity in said one 
mold haif, and pressing said leg portion to- 
wards said core; 

clamping said other mold half to said one 5 
mold half and said slide core to define a whole 
cavity therebetween; 

introducing a resin into said whole cavity; 

curing or setting said resin; and 

opening a mold constituted by said pair of 10 
mold halves and said slide core, and removing 
the molded product therefrom. 

2. A mold for molding a product including an 

integral portion of a resin having a flat plate- is 
like portion and a peripheral wall portion ex- 
tending perpendicularly from a peripheral edge 
of said flat plate- like portion, said product 
further having at least one insert of metal hav- 
ing a body extending generally parallel to said 20 
flat plate-like portion, and a leg portion projec- 
ting from said flat plate-like portion in substan- 
tially parallel to said peripheral wall portion, 
said mold comprising: 

a pair of mold halves one of which has a 25 
partial cavity formed in a surface thereof and a 
groove formed in a portion thereof correspond- 
ing to said leg portion of said insert, said pair 
of mold halves cooperating with each other to 
define a cavity; 30 

a core for cooperating with said pair of 
mold halves and for placing said insert thereon 
in such a manner that said body of said insert 
is slightly spaced from said core, and that said 
body of said insert is disposed generally flush 35 
with or slightly spaced from said surface of 
said one mold half; 

at least one slide core received in said 
groove in said one mold half for sliding move- 
ment therealong in directions perpendicular to 40 
a direction of opening of said pair of mold 
halves, said slide core having a cavity portion 
to be aligned with said partial cavity in said 
one mold half; 

a gate for communicating with said cavity, 45 
through which a resin is introduced into said 
cavity; and 

an ejection pin for removing the product 
from the mold. 
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